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ATTACHMENT A 

ADAPTER-INTERMEDIATE RING FOR A 
SCREW-IN PART OF A PLUG-IN SYSTEM 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to DE 202 14 631 .6, filed September 20. 
2002 and PCT/EP2003/009379, filed August 25. 2003. 



FIELD OF THE INVENTION 

[0002] The present invention relates to a novel intermediate ring as an 
adapter for a screw-in part of a special fluid plug-in system. The screw-in part has a 
through-opening for plugging in a plug part, an externally threaded portion for 
screwing into a threaded bore of a base part, an actuating shoulder enlarged in a 
flange-like manner and in particular designed as an external hexagon, and a 
receiving groove, formed in the transition between the actuating shoulder and the 
externally threaded portion, with a sealing ring. 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0003] Background for a plug-in system as referred to herein is described in 

EP 0 005 865 B1, for example, but also in a number of later publications, such as 
EP 0 913 618 A1 . In this connection, the screw-in part, which can also be referred to 
as a cap screw, is inserted with its externally threaded portion into a threaded bore of 
a base part or housing part (for example of a pressure unit). The threaded bore is 
part of a special "shaped bore", on the one hand a radial step surface, which 
together with the screw-in part, or rather its end side, forms an annular chamber for 
receiving a holding ring element, being formed inside this shaped bore following the 



internal thread. The holding ring element serves for the positive locking of a plug part 
to be plugged into the through-opening of the screw-in part. The plug part is also 
removable by unscrewing the screw-in part together with the holding ring element. 
On the other hand, the shaped bore has on the mouth side a widening, which, 
together with the flange-like actuating shoulder (external hexagon) and the adjacent 
receiving groove of the screw-in part, forms a seal chamber for enclosed, 
compressed accommodation of a sealing ring. Moreover, the special shaped bore is 
designed in such a way with regard to its length, or rather depth, that on the one 
hand the screw-in part can be screwed in completely and tightened with the 
necessary torque and on the other hand the plug part can also be plugged 
completely into or through into its locked plugged-in position without colliding with the 
step surface in the shaped bore. 

[0004] There are now applications in practice where such a plug-in system is 

to be inserted into other threaded bores, for example into a "standard bore" 

according to DIN 3852 {Part 1, Form Y). On the one hand, such standard bores 

have a surrounding surface directly adjacent on the mouth side without a seal 

widening (without chamber contour) and, on the other hand, they are as a general 

rule not designed deep enough. Use of the plug-in system described has therefore 

previously necessitated special adapters with, on one side a screw-in piece for the 

standard bore, and on the other side a lengthened portion with the shaped bore 

described above. On the connection side, toward the standard bore, such adapters 

have an axial receiving chamber for a (second) sealing ring in such a way that this 

sealing ring is enclosed when axial bearing contact is made with the surrounding 

surface of the standard bore. However, such adapters are expensive and lead to a 

disadvantageously large overall length of the arrangement as a whole. 
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[0005] The object of the present invention is to provide a simple and cost- 
effective possibility for equipping any "standard bores" as well with a plug-in system 
of the type described without in so doing bringing about an appreciable increase in 
overall length. 

[0006] According to the invention, this is achieved by a novel adapter 
intermediate ring according to claim 1. Advantageous development features are 
contained in the subclaims. The intermediate ring according to the invention, which 
can be fitted directly coaxially onto the externally threaded portion of the screw-in 
part, consists of two axially opposite annular portions. The first annular portion 
having, on the side facing the actuating shoulder, a first seat, which, together with 
the receiving groove and the actuating shoulder, forms a first seal chamber for the 
first sealing ring located in the receiving groove. The second, directly adjacent 
annular portion has a second seat for a second sealing ring in such a way that, when 
the screw-in part is screwed into a threaded bore (standard bore) having a 
surrounding surface adjacent on the mouth side, a second seal chamber for the 
second sealing ring is formed between the second seat, the surrounding surface and 
the externally threaded portion. On the one hand, in the region of the first annular 
portion, the intermediate ring according to the invention has on the inside for all 
practical purposes the sealing ring chamber contour of the special shaped bore, as 
the sealing ring seat corresponds essentially to the widening of the shaped bore. On 
the other hand, the second annular portion is also designed for optimum enclosure of 
a second sealing ring, in fact, advantageously, in interaction with any standard bore 
as well, as the seat of the second annular portion corresponds for all practical 
purposes to the sealing ring chamber contour of the seal receiving chamber of 
known adapters. 
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[0007] According to the invention, the intermediate ring also acts as a distance 
ring at the same time, as it has an axial length, or rather thickness, dimensioned 
according to the threaded bore concerned in such a way that both on the one hand 
the screw-in part - if appropriate together with additional parts mounted thereon, 
such as in particular with a plug holding element (holding ring element) - can be 
screwed in completely to the requisite compression of the first sealing ring and on 
the other hand an associated plug part can also be plugged completely into or rather 
through the through-opening of the screw-in part into a correct plugged-in position. In 
this connection, however, the length/thickness of the intermediate ring should also 
be limited approximately to an adequate minimum value in such a way that the 
screw-in part is still located with sufficient stress-bearing thread turns, for example 
with at least three complete thread turns, inside the threaded bore. 
[0008] Additional, very long adapters are rendered unnecessary by the 
intermediate ring according to the invention. Using the simply and rapidly fitted 
intermediate ring, the screw-in part of the plug-in system can advantageously be 
inserted directly into, for all practical purposes, any threaded bores. As a result, the 
overall length of the arrangement increases only slightly by merely the length, or 
rather thickness, of the intermediate ring. The intermediate ring according to the 
invention is moreover very much more cost-effective in comparison with known, 
large-volume adapters, because, with a much lower material requirement, it can also 
be manufactured more simply and more rapidly, in particular as a simple turned part 
made of brass, for example. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention is to be explained in greater detail below by way of 
example with reference to the drawings, in which, in longitudinal section in each 
case, 

[0010] Fig. 1 shows a plug-in system equipped with an intermediate ring 
according to the invention in the mounted and plugged-in state of the screw-in part 
and the plug part; 

[0011] Fig. 2 shows the plug-in system according to Fig. 1 without the plug 
part; 

[0013] Fig. 3 shows a separate, enlarged illustration of the screw-in part with 
the intermediate ring according to the invention; 

[0014] Fig. 4 shows only the intermediate ring according to the invention 
according to Fig. 3; 

[0015] Fig. 5 shows a conventional plug-in system in the mounted and 
plugged-in state corresponding to Fig. 1 but without the intermediate ring according 
to the invention; 

[0016] Fig. 6 shows a view corresponding to Fig. 2 in the application without 
an intermediate ring as in Fig. 5; 

[0017] Fig. 7 shows a base part with a "shaped bore" adapted specially to the 
plug-in system; 

[0019] Fig. 8 shows a base part with a "standard bore", and 
[0020] Fig. 9 shows the base part with a standard bore according to Fig. 8 
with plug-in system inserted but without intermediate ring (not operational, only to 
illustrate the problem). 
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DETAILED DESCRIPTION OF THE INVENTION 

[0021] In the various figures of the drawings, identical parts are always 

provided with the same references. 

[0022] First, the plug-in system referred to here is to be explained with 
reference to Figs 5 to 7. This system consists of a screw-in part 2 (cap screw) and a 
plug part 4 to be plugged in. The screw-in part 2 has a through-opening 6 for 
plugging in the plug part 4 in the direction of a plugging-in axis 8. The screw-in part 2 
also has a sleeve-like externally threaded portion 10 with an actuating shoulder 12, 
which is located on one side, enlarged in a flange-like manner and in particular 
designed as an external hexagon. The screw-in part 2 can be screwed with the 
externally threaded portion 10 into a threaded bore 14 of a base part 16. For sealing 
between the screw-in part 2 and the base part 16, a sealing ring 18 is provided, 
which is located in a channel-like receiving groove 20 formed in the transition 
between the actuating shoulder 12 and the externally threaded portion 10. The base 
part 16 can be for all practical purposes any housing part, for example a pressure 
unit. 

[0023] In the case of the embodiment according to Figs 5 to 7, the threaded 
bore 14 is part of a shaped bore (F), which has a radially inwardly projecting step 
surface 22 below the threaded bore 14 (see Fig. 7). An approximately conical 
widening 23 (sealing ring chamber contour), which, together with the actuating 
shoulder 12 and the adjacent receiving groove 20, forms a seal chamber for 
enclosed, compressed accommodation of the sealing ring 18, is formed in the mouth 
region of the shaped bore F, or rather of the threaded bore 14. In this connection, the 
shaped bore F is dimensioned in such a way that, in the screwed-in state of the 
screw-in part 2 according to Figs 5 and 6, an annular chamber for receiving a holding 
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ring element 24 is formed axially between the screw-in part 2, or rather its end side, 
and the step surface 22. Moreover, the design of the shaped bore F is adapted to the 
plug-in system in such a way that, according to Fig. 5, the plugged-in plug part 4 
secured in a positively engaging manner against removal via the holding ring 
element 24 is arranged in a collision-free manner inside the shaped bore F. 
[0024] In the preferred embodiment, the holding ring element 24 is held on the 
screw-in part 2 via catch means. Details of this configuration of the holding ring 
element 24 are contained in EP 0 913 618 A1 already mentioned above and the 
corresponding DE 297 19 247 U; reference is therefore made to these publications in 
full at this point. 

[0025] It is now desirable in many applications for it to be possible to insert the 
plug-in system described (screw-in part 2 with plug part 4) into threaded bores of 
different shape as well. 

[0026] Figs 8 and 9 illustrate by way of example a base part 16a with a 
standard bore N. This may be a configuration according to DIN 3852 (Part 1. Form 
Y). In this connection, as illustrated in Fig. 9, on the one hand the screw-in part 2 
could not be screwed completely into a sealed position, and on the other hand the 
plug part 4 cannot be plugged in a correct and collision-free manner. In contrast to 
the shaped bore F. the standard bore N has no chamber contour for the sealing ring 
18 in the mouth-side region of the threaded bore 14a but rather a mouth-side 
surrounding surface 26, which merges directly in a sharp edge, or rather via a slight 
chamfer, with the threaded bore 14a (see Fig. 8), Figs 8 and 9 illustrate an 
embodiment where the surrounding surface 26 is formed as a depression, but this 
can also, according to Fig. 8, be a continuous plane surrounding surface 26 as 
indicated by broken lines. 
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[0027] In order for it now to be possible to use the plug-in system with screw- 
in part 2 and plug part 4 in such standard bores N as well, a novel adapter 
intermediate ring 30 is proposed according to the invention in accordance with Figs 1 
to 4. This intermediate ring 30 according to the invention can be fitted coaxially onto 
the externally threaded portion 1 0 of the screw-in part 2 and has two axially opposite 
annular portions 32 and 34 (see in particular Fig. 4). On the side facing the actuating 
shoulder 12, the first annular portion 32, together with the receiving groove 20 and 
the actuating shoulder 12, forms a first seal chamber 36 for the sealing ring 18, for 
which purpose it has as a chamber contour a widening seat 38, which corresponds 
essentially to the widening 23 of the shaped bore F (cf. Fig. 7). The opposite, second 
annular portion 34 has a second seat 40 for a second sealing ring 42 in such a way 
that, when the screw-in part 2 is screwed into the standard bore N - see Figs 1 and 
2 - a second seal chamber 44 for the second sealing ring 42 is formed between the 
second seat 40, the bore surrounding surface 26 and the externally threaded portion 
10. In this connection, the two sealing ring seats 38 and 40 and the associated 
sealing rings 18 and 42 are designed in such a way that, in the mounted state 
according to Figs 1 and 2, optimum compression of both sealing rings 18, 42 is 
achieved, and the second sealing ring 42 is compressed mainly axially essentially 
without radial deformation acting against the externally threaded portion 10. By virtue 
of this advantageous development, damage of the second sealing ring 42 by bearing 
contact against the externally threaded portion 10 is avoided, so that as many repeat 
mounting operations as desired are possible. 

[0028] As can be seen most clearly in Fig. 4, the two annular portions 32, 34 

of the intermediate ring 30 are separated by an internal radial annular web 46 which 

divides the two sealing ring seats 38, 40 from one another. By virtue of this, each 
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sealing ring seat 38, 40 is formed by a radial step surface 48 or 50 and an 
approximately conically widening delimiting surface 52 and 54 respectively adjacent 
to it on the outside. 

[0029] As the first sealing ring 18 is located in the receiving groove 20, it has a 

smaller diameter in the mounted state than the second sealing ring 42 arranged on 

the externally threaded portion 10. The first annular portion 32 of the intermediate 

ring 30 is therefore also designed to be smaller in diameter, at least on the inside 

and preferably outwardly as well, than the second annular portion 34. By virtue of 

this, a radial or inclined (conical) step 56 can be formed on the outside. However, the 

two sealing rings 18, 42 preferably have the same dimensions before mounting. As 

the second seal chamber 44, or rather the second seat 40, has a larger diameter 

than the first seal chamber 36. or rather the first seat 38, the second sealing ring 42 

is stretched during mounting in such a way that its ring cross section is reduced in a 

defined way. The step 56 preferably formed on the outside of the circumference of 

the intermediate ring 30 advantageously allows the user easily to recognize 

positional accuracy when the intermediate ring 30 is fitted, in which connection a 

portion 58 of smaller outside diameter is to be directed toward the actuating shoulder 

12 and a larger portion 60 must face away from the actuating shoulder 12 (cf. Fig. 3). 

[0030] The intermediate ring 30 according to the invention is furthermore 

dimensioned with regard to its axial length, or rather thickness, L according to the 

standard bore N concerned in such a way that both on the one hand the screw-in 

part 2, together with the holding ring element 24 preferably mounted thereon, can be 

screwed in completely to the requisite compression of the first sealing ring 18 and on 

the other hand the associated plug part 4 can be plugged completely into or rather 

with the free end through the through-opening 6 of the screw-in part 2 into its correct 
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plugged-in position. In this connection, however, the length L should also be limited 
approximately to an adequate minimum value in such a way that the screw-in part 2 
is with its externally threaded portion 10 still located with sufficient stress-bearing 
thread turns (if made of brass roughly three for example) inside the threaded bore 
14a. 

[0031] The invention is not limited to the illustrative embodiments represented 
and described but also comprises all embodiments acting in the same way according 
to the spirit of the invention. By virtue of the holding ring element 24 being mounted 
on the screw-in part 2, it is also possible, for example, to insert the plug-in system (2, 
4) into a threaded through-bore of a housing wall for example (with or without 
intermediate ring 30 depending on mouth-side embodiment of the threaded bore), 
the holding ring element 24 projecting freely into an inner space because it is 
possible to dispense with axial support via a step surface, for example, during 
plugging-in of the plug part 4. Furthermore, the intermediate ring 30 according to the 
invention can advantageously also be used in the screwing of connection pieces 
according to ISO 4039-2 and/or connection pieces according to ISO 6149-3 into 
bores according to DIN 3852-1 and 2. 

[0032] While the above description constitutes the preferred embodiment of 

the present invention, it will be appreciated that the invention is susceptible to 
modification, variation and change without departing from the proper scope and fair 
meaning of the accompanying claims. 
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